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(57)Abstract 

PROBLEM TO BE SOLVED: To make luminance 
unevenness occurring in a boundary between each 
blocks inconspicuous and to perform a high quality 
display by connecting the prescribed number of data 
lines to a first pre-charge signal line and connecting the 
data lines excepting the prescribed number of data lines 
to a second pre-charge signal line. 
SOLUTION: The data lines 114a-114e among the data 
lines 114a-114f in respective blocks B1-Bn are 
respectively connected to a pre-charge signal line NRS1 
through switches 161. On the other hand, the data lines 
1 14f placed on the right end part of the blocks are 

respectively connected to the pre-charge signal line ■ ■ 1 v . r:-r = - Egj==^ .V^.' £Q 

NRS2 through the switches 162. Respective gate fTI 
electrodes of the switches 161, 162 are respectively CO 

connected to a signal line supplied with a pre-charge ~ ' : - ■ *■-*■• r - 

drive signaj NRG. Thus, when the pre-charge drive signal ^ 
NRG becomes 'H' level, the data lines il4a-114e is pre- J> 
charged to the potential of the NRS1, and the data line 
114f is pre-charged to the potential of the NRS2 respectively. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The transistor connected to the 
scanning line, two or more data lines, and 
two or more of said each scanning line 
and said each data line, In the 
scanning-line driving means which is the 
drive circuit of the electro-optic device 
which has .the pixel electrode connected 
to said transistor, and makes sequential 
selection of said scanning line, and the 
period when said scanning line was 
chosen The block driving means which 
makes sequential selection of the block 
which packed said data line two or more 
[ every ], A picture signal supply means to 
supply a picture signal to two or more 
data lines belonging to the selected block, 
Before a picture signal is supplied to the 
data line belonging to said block, while 
connecting the data line of the 
predetermined number belonging to the 
block concerned to the 1st precharge 



signal line The drive circuit of the 
electrooptic device characterized by 
providing a precharge means to connect 
the data lines other than the data line of 
said predetermined number of the block 
concerned to the 2nd different precharge 
signal line from said 1st precharge signal 
line. 

[Claim 2] The transistor connected to the 
scanning line, two or more data lines, and 
two or more of said each scanning line 
and said each data line, In the 
scanning-line driving means which is the 
drive circuit of the electro-optic device 
which has the pixel electrode connected 
to said transistor, and makes sequential 
selection of said scanning line, and the 
period when said scanning line was 
chosen The block driving means which 
makes sequential selection of the block 
which packed said data line two or more 
[ every ], A picture signal supply means to 
supply a picture signal to two or more 
data lines belonging to the selected block, 
Before a picture signal is supplied to the 
data line belonging to said block, while 
charging the data line of the 
predetermined number belonging to the 
block concerned with the 1st precharge 
potential The drive circuit of the 
electro-optic device characterized by 
providing a precharge means to charge 
the data lines other than the data line of 
said predetermined number of the block 
concerned with the 2nd different 
precharge potential from said 1st 
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precharge signal line. 
[Claim 3] The transistor connected to the 
scanning line, two or more data lines, and 
two or more of said each scanning line 
and said each data line, In the 
scanning line driving means which is the 
drive circuit of the electro-optic device 
which has the pixel electrode connected 
to said transistor, and makes sequential 
selection of said scanning line, and the 
period when said scanning line was 
chosen The block driving means which 
makes sequential selection of the block 
which packed said data line two or more 
[ every ], A picture signal supply means to 
supply a picture signal to two or more 
data lines belonging to the selected block, 
Before a block is chosen, while charging 
the data lines other than the data line 
located in the end of the block concerned 
at the 1st precharge potential The drive 
circuit of the electro-optic device 
characterized by providing -a precharge 
means to charge the data line located in 
the end of the block concerned at the 2nd 
different precharge potential from said 
1st precharge potential. 
[Claim 4] If the selection direction by said 
block driving means is the direction of 
said end, by seeing from said each block 
said 2nd precharge potential While it 
sees in an absolute value and is larger 
than said 1st precharge potential, if it is 
not the direction of said end, by the 
selection direction by said block driving 
means seeing from said each block Said 



2nd precharge potential is the drive 
circuit of the electro-optic device 
according to claim 3 characterized by 
seeing in an absolute value and being 
smaller than said 1st precharge potential. 
[Claim 5] Said precharge means is the 
drive circuit of the electro-optic device 
according to claim 4 characterized by 
bundling up, respectively and connecting 
with said data line before selection of said 
the block of each. 

[Claim 6] The drive circuit of the 
electro-optic device according to claim 3 
characterized by reversing periodically 
the polarity of said 1st and 2nd precharge 
potentials, respectively. 
[Claim 7] Said precharge means is the 
drive circuit of the electro-optic device 
according to claim 3 characterized by 
consisting of the 1st connection 
component which charges the data lines 
other than the data line located in the 
end of said block at the 1st precharge 
potential, . and. the 2nd connection 
component which charges the data line 
located in the end of said block at said 
2nd precharge potential. 
[Claim 8] Said 1st and 2nd connection 
components are the drive circuits of the 
electro -optic device according to claim 7 
characterized by being the thin film 
transistor formed on the same substrate. 
[Claim 9] Said 1st and 2nd precharge 
potentials are the drive circuits of the 
electro-optic device according to claim 9 
characterized by being the potential 
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equivalent to the approximate white or 
abbreviation black of said picture signal. 
[Claim 10] The transistor connected to 
the scanning line, two or more data lines, 
and two or more of said each scanning 
line and said each data line, In the 
scanning-line drive circuit which is a 
drive circuit of the electro -optic device 
which has the pixel electrode connected 
to said transistor, and makes sequential 
selection of said scanning line, and the 
period when said scanning line was 
chosen The shift register circuit which 
makes sequential selection of the block 
which packed said data line two or more 
[ every ], The sampling circuit which 
samples and supplies a picture signal to 
two or more data lines belonging to the 
selected block, Before a block is chosen, 
while charging the data lines other than 
the data line located in the end of the 
block concerned at the 1st precharge 
-potential the . ; : drive circuit of the 
electro-optic device characterized by 
providing the precharge circuit which 
looks like [ the 2nd different precharge 
potential from said 1st precharge 
potential ] the data line located in the end 
of the block concerned, and is charged. 
[Claim 11] The electro-optic device 
characterized by displaying by the drive 
circuit according to claim 1 to 10. 
[Claim 12] Electronic equipment 
characterized by using an electro-optic 
device according to claim 11 for a display. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is 
used for electro-optic devices, such as a 
liquid crystal display, and relates to the 
suitable drive circuit of an electro-optic 
device, an electro-optic device, and the 
electronic equipment that used the 
electro-optic device for the display. 
[0002] 

[Description of the Prior Art] The 
conventional electro-optic device, for 
example, the liquid crystal display of a 
active-matrix mold, is explained with 
reference to drawing 7 and drawing 8 R> 
8. 

[0003] First, as shown in drawing 7 , the 
conventional liquid crystal display 
consists of liquid crystal panel 100*, a 
timing circuit 200, a picture signal 
processing circuit 30Q and a* precharge 
signal supply circuit 430. Among, these, a 
timing circuit 200 outputs the timing 
signal (it mentions later if needed) used 
in each part. Moreover, the serial-parallel 
conversion circuit 302 in the picture 
signal processing circuit 300 interior will 
develop and output this to the picture 
signal of N phase (it sets to drawing and 
is N= 6), if one picture signal VID is 
inputted. Here, the reason for developing 
a picture signal to N phase is for 
lengthening impression time amount of 
the picture signal supplied to TFT, and 
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fully securing the sampling time and 
charge and discharge time in the 
sampling circuit mentioned later. 
[0004] On the other hand, after 
magnification and an inverter circuit 304 
reverse that for which reversal is needed 
and amplifying it suitably it is supplied 
to liquid crystal display 100 1 as picture 
signals VID1-VID6 by which 
serial-parallel conversion was carried out. 
In addition, about whether it is reversed, 
whether the impression methods of a 
data signal are the polarity reversals of 
** scanning line unit, they are the 
polarity reversals of ** data signal line 
unit, or they are the polarity reversals of 
** pixel unit respond, it is set, and the 
reversal period is set as 1 
horizontal- scanning period or a dot clock 
period. However, in this conventional 
example, it explains taking the case of 
the case of explanation where they are 
the polarity reversals of " scanning- line 
.unit for convenience. 
[0005] Moreover, in the timing directed 
by the timing circuit 200, the precharge 
signal supply circuit 430 inverts the 
precharge signal NRS, and supplies it to 
liquid crystal display 100*. In addition, it 
says polarity reversals here making 
amplitude core potential of a picture 
signal a reference potential, and 
reversing the voltage level by turns. 
[0006] Next, liquid crystal display 100* is 
explained. A component substrate and an 
opposite substrate have a gap, and this 



liquid crystal display 100* counters, and 
has the composition that liquid crystal 
was enclosed with this gap. Here, a 
component substrate and an opposite 
substrate consist of a quartz substrate, 
hard glass, etc. 

[0007] Among these, if it is in a 
component substrate, two or more data 
lines 114 are formed in parallel along the 
direction of Y which two or more scanning 
lines 112 arrange, and are formed in 
parallel along the direction of X in 
drawing 8 , and intersects 
perpendicularly with this. Here, in 
blocking each data line 114 considering 
six as a unit, considering these as Blocks 
Bl-Bn and pointing out the general data 
line of explanation for convenience 
henceforth, it shows the sign as 114, but 
in pointing out the specific data line, 
suppose that the sign is shown as 
114a- 114f. 

[0008] And on each intersection of these 
scanning lines 112 and data lines 114, 
while the gate electrode of each thin film 
transistor ("TFT" is called below Thin 
Film Transistor*) 116 is connected to the 
scanning line 112 and the source 
electrode of TFT116 is connected to the 
data line 114 as a switching element, the 
drain electrode of TFT116 is connected to 
the pixel electrode 118. And each pixel 
will be constituted by the pixel electrode 
118, the common electrode formed in the 
opposite substrate, and the liquid crystal 
pinched among these two electrodes, and 
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will be arranged in the shape of a matrix 
on each intersection of the scanning line 
112 and the data line 114. In addition, in 
addition to this, retention volume 
(illustration abbreviation) is formed in 
the condition of having connected with 
each pixel electrode 118. 
[0009] Now, the scanning-line drive 
circuit 120 is formed on a component 
substrate, and carries out the sequential 
output of the pulse scan signal to each 
scanning line 112 based on the clock 
signal CLY from a timing circuit 200, the 
reversal clock signal CLYINV, the 
transfer initiation pulse DY, etc. The 
scanning-line drive circuit 120 carries out 
a sequential shift according to a clock 
signal CLY and its reversal clock signal 
CLYINV, outputs the transfer initiation 
pulse DY supplied to the beginning of a 
vertical - scanning period as a 
sca nn ing-line signal, and, thereby, makes 
sequential selection >of e aeh scanning line 
112 at a detail. 

[0010] On the other hand, a sampling 
circuit 130 is equipped with the switch 
131 for a sampling every data line 114 in 
the end of each data line 114. This switch 
131 consists of TFT similarly formed on 
the component substrate, and picture 
signals VID1-VTD6 are inputted into the 
source electrode of this switch 131. And , 
six gate electrodes of a switch 131 
connected to the data lines 114a- 114f of 
block Bl Six gate electrodes of a switch 
131 which were connected to the signal 



line with which the sampling signal Si is 
supplied, and were connected to the data 
lines 114a- 114f of block B-2 It connects 
with the signal line with which the 
sampling signal S2 is supplied, and six 
gate electrodes of a switch 131 connected 
to the data lines 114a- 114f of Block Bn 
are connected to the signal line with 
which the sampling signal Sn is supplied 
like the following. Here, the sampling 
signals Sl-Sn are signals for sampling 
picture signals VID1-VID6 for every 
block within a level effective display 
period, respectively. 

[0011] Moreover, similarly a shift register 
circuit 140 is formed on a component 
substrate, and carries out the sequential 
output of the sampling signals Sl-Sn 
based on the clock signal CLX from a 
timing circuit 200, the reversal clock 
signal CLXINV, the transfer initiation 
pulse DX, etc. A shift register circuit 140 
is narrowed so that it may not lap by> the . - 
signals which adjoin the pulse width of 
the these-shifted signal, and carries out a 
sequential output as sampling signals 
Sl-Sn at a detail while it carries out the 
sequential shift of the transfer initiation 
pulse DX supplied to the beginning of a 
horizontal scanning period according to a 
clock signal CLX and its reversal clock 
signal CLXINV. 

[0012] In such a configuration, when the 
sampling signal Si is outputted, picture 
signals VID1VID6 will be sampled by 
the six data lines ll4a-114f belonging to 
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block Bl, respectively, and these picture 
signals VID1-VID6 will be written in six 
pixels in the selection scanning line at 
present by TFT 116 concerned, 
respectively 

[0013] Then, when the sampling signal 
S2 is outputted, shortly, picture signals 
VID1-VID6 will be sampled by the six 
data lines 114a- 114f belonging to block 
B-2, respectively, and these picture 
signals VID1-VID6 will be written in six 
pixels in the selection sc annin g line at 
that time by TFT116 concerned, 
respectively 

[0014] It will be written in the sampling 
signal S3, S4, six pixels [ in / if the 
sequential output of the Sn is carried out, 
picture signals VID 1-VID6 will be 
sampled by block B3, B4, .., the six data 
lines 114a* 114f belonging to Bn, 
respectively, and / in these picture signals 
VID1VID6 / the selection scanning line 
at the--- time ^''l^'Iike^-lb^-^ollowingy-.: 
respectively And after this, the following 
scanning line will be chosen and the same 
writing will be repeatedly performed in 
Blocks Bl-Bn. 

[0015] By this drive method, the number 
of stages of the shift register circuit 140 
which carries out drive control of the 
switch 131 in a sampling circuit 130 is 
reduced to one sixth as compared with 
the method which drives each data line 
by point sequential. Furthermore, since 
the frequency of the clock signal CLX 
which should be supplied to a shift 



register circuit 140, and its reversal clock 
signal CLJONV can also be managed with 
one sixth, it will combine with 
reduction-ization of a number of stages, 
and lowpower-ization will also be 
attained. 

[0016] On the other hand, in the 
above-mentioned indicating equipment, 
since each data line 114 has a capacity 
component, it has the inclination which 
the time amount which takes the picture 
signals VID1VID6 sampled by the 
switch 131 to write in a pixel by TFT116 
protracts. In order to cancel this, 
precharge circuit 160* is prepared. This 
precharge circuit 160' is equipped with a 
switch 165 every data line 114 in the 
other end of each data line 114. This 
switch 165 consists of TFT similarly 
formed on the component substrate, that 
drain electrode (or source electrode) is 
connected to the data line 114, and that 
source electrode (or drain electrode) is - 
connected to the . precharge signal line 
NRS. Moreover, the gate electrode of each 
switch 165 is connected to the signal line 
with which the precharge driving signal 
NRG is supplied. In the timing preceded 
rather than the sampling signals Sl Sn, 
this precharge driving signal NRG is a 
pulse-signal used as "H" level in a 
horizontal blanking interval until the 
following scanning line is chosen and a 
picture signal is impressed to the data 
line, after selection of a certain sc anni ng 
line is completed. For this reason, each 
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data line 114 changes to the potential of 
picture signals VID 1 - VID 6 by the 
sampling of each switch 131, after being 
precharged through each switch 165 at 
the potential of the precharge signal line 
NRS. Therefore, since the amount of 
charges and discharges of the data line 
114 by picture signal VID1 - VID6 the 
very thing becomes small, the time 
amount which writing takes will be 
shortened. 
[0017] 

[Problem(s) to be Solved by the 
Invention] However, even if it used 
together two or more coincidence drive 
method and precharge, the problem of 
generating when brightness 

nonuniformity displays a regular pattern 
on halftone level especially in the 
boundary line of each blocks Bl-Bn arose. 
Then, the generating principle of this 
brightness nonuniformity is explained 
taking the case of the case where -the easy 
solid pattern as an example of a 
regulation pattern is displayed, paying 
attention to block Bl and B-2. In this case, 
it becomes this potential as indicated in 
drawing 9 as the picture signal VIDl 
which should be supplied to data-line 
114a which adjoins block Bl among the 
picture signal VID 6 which should be 
supplied to 114f of data lines which 
adjoin block B-2 among the data lines 
belonging to block Bl, and the data line 
belonging to block B-2, respectively. In 
addition, generally picture signals 



VTD1-VID6 are shaken at the potential 
which corresponds black in a horizontal 
blanking interval. 

[0018] Moreover, the example of a wave 
shown in drawing 9 shows the case where 
the potential of the pulley charge signal 
NRS is set as the polarity of the picture 
signals VID1-VID6 ( drawing 9 shows 
only VIDl and VID6) impressed to the 
data line 114, and the same polarity, and 
inverts for every scanning line. 
[0019] If it is in the example of a wave 
shown in drawing 9 , the potential of the 
precharge signal line NRS is set as the 
potential (potential which is equivalent to 
white conversely if it is in normally black 
mode) which corresponds black, if it is a 
normally white mode, in order to carry 
out end precharge till the place where 
potential change is large. 
[0020] Now, it sets to drawing 9 . If it 
results in the timing til by the side of a 
positive electrode,- the precharge- driving 
signal NRG will serve, as "H" level. For 
this reason, since all the switches 165 
serve as ON, all the data lines 114 are 
precharged through a switch 165 at the 
potential of the precharge signal NRS. 
Then, although the precharge driving 
signal NRG serves as "L" level, all the 
data lines maintain precharge potential 
by the capacity component. 
[0021] Next, if it results in timing tl2, the 
sampling signal Si will start on "H" level. 
For this reason, if it is in 114f of data 
lines of block Bl, since a picture signal 
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VID6 is sampled by the switch 131, the 
potential which is 114f of data lines turns 
into potential equivalent to the picture 
signal VID6 sampled from the potential 
of the precharge signal NRS which was 
being maintained till then, and this is 
written in the pixel concerned by TFT 116 
of the scanning line chosen in this time. 
Then, the sampling signal Si falls to 
level. 

[0022] Furthermore, if it is in data-line 
114a of block B-2 in order that the 
sampling signal S2 may start on "H" level 
when it results in timing tl3, a picture 
signal VIDl is sampled by the switch 131. 
For this reason, the potential of data-line 
114a of block B-2 changes from the 
potential of the precharge signal NRS 
which was being maintained till then to 
the potential of the sampled picture 
signal VIDl. This is written in the pixel 
concerned by TFT116 of the scanning line 
chosen in this time; - - 
[0023] On the other hand, about 114f of 
data lines which adjoin block B-2 among 
the data lines belonging to block Bl, since 
it has combined with data-line 114a of 
block B-2 in capacity, when the potential 
of data-line 114a of block B-2 changes 
from the precharge potential NRS to the 
potential of a picture signal VIDl, in 
response to the effect of **** and 
transition, potential will be changed from 
writing already being completed. 
[0024] Therefore, the pixel concerning the 
scanning line chosen in this time among 



the pixels connected to 114f of data lines 
of block Bl will change from the 
concentration equivalent to original 
write-in potential ** to the concentration 
equivalent to potential ** displaced a 
changed part by capacity coupling. This is 
the same even when other scanning lines 
are chosen [ 1 / other / block B-2-Bn-] in 
the selection scanning line further at 
present also about the timing t21, t22, 
and t23 by the side of a negative electrode. 
[0025] on the other hand, each block - 
about other data lines 114a- 114e to kick, 
it is that (hard) which is not influenced by 
potential transition of data-line 114a of 
an adjoining block, and the pixel 
concerning the scanning line chosen in 
this time among the pixels connected to 
these data lines will maintain the 
concentration equivalent to original 
write-in potential. 

[0026] Therefore, since a difference arises 
to the ^ concentration - -of - the pixel 
connected to 114f of data lines of a certain 
block, and the concentration of the pixel 
connected to the other data lines 
114a* 114e even if it is going to display the 
same concentration to all pixels, in the 
boundary line of each blocks Bl-Bn, 
brightness nonuniformity will occur after 
all. 

[0027] It is possible to cancel to some 
extent by both denial, since it is written 
in a white side, respectively in the 
sampling of the picture signal [ side / 
black ] by the side of a positive electrode 
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in the sampling of the picture signal by 
the side of a positive electrode if it is set 
as the potential which corresponds black 
to the potential which is equivalent to 
white by the positive-electrode side, for 
example if it sets up so that it may be set 
to the level from which such brightness 
nonuniformity differs the precharge 
signal NRS in an absolute value for every 
forward negative electrode at a 
negative-electrode side, respectively. 
However, after being unable to cancel 
even to extent which is not completely 
conspicuous and carries out brightness 
nonuniformity with the level of a video 
signal also by this approach and 
impressing a precharge signal, it is a 
short period of time while original data 
are written in, but since a dc component 
will be impressed, it also becomes the 
cause which causes liquid crystal 
degradation. 

[0028] This -invention is made -in view of 
the situation mentioned above, is not 
[ nonuniformity ] conspicuous and carries 
out brightness nonuniformity generated 
in the boundary line of each block, and 
aims at offering the drive circuit, the 
electrooptic device, and electronic 
equipment of the electro-optic device 
which can display high quality. 
[0029] 

[Means for Solving the Problem] If it is in 
this invention in order to attain the 
above-mentioned purpose The transistor 
connected to the scanning line, two or 



more data lines, and two or more of said 
each scanning line and said each data 
line, In the scanning-line driving means 
which is the drive circuit of the 
electro-optic device which has the pixel 
electrode connected to said transistor, 
and makes sequential selection of said 
scanning line, and the period when said 
scanning line was chosen The block 
driving means which makes sequential 
selection of the block which packed said 
data line two or more [ every ], A picture 
signal supply means to supply a picture 
signal to two or more data lines belonging 
to the selected block, Before a picture 
signal is supplied to the data line 
belonging to said block, while connecting 
the data line of the predetermined 
number belonging to the block concerned 
to the 1st precharge signal line It is 
characterized by providing a precharge 
means to connect the data lines other 
than the data-line of said predetermined- 
number of the block concerned to the 2nd 
different precharge signal line from said 
1st precharge signal line. 
[0030] Although two or more data lines 
are mutually combined in capacity 
through a pixel, since a sampling is 
generally performed to this timing in the 
data lines which belong in the same block, 
potential transition of a certain data line 
does not affect the potential of other data 
lines. However, the data line belonging to 
a different block will be changed from 
original write-in potential by the 
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transition, if the data line located in a 
contiguity block changes to the potential 
of the picture signal sampled from 
precharge potential. This causes 
brightness nonuniformity in a block 
boundary line. 

[0031] On the other hand, since according 
to this invention the data lines other than 
the data line of said predetermined 
number of the block concerned are 
connected to the 2nd different precharge 
signal line from said 1st precharge signal 
line while connecting the data line of a 
predetermined number to the 1st 
precharge signal line, brightness 
nonuniformity can be stopped by 
changing precharge potential to the 
predetermined data line with which 
brightness nonuniformity tends to 
happen. 

[0032] The transistor by which this 
invention was connected to the scanning 
line; two or- more- data lines, and two or 
more of said each scanning line and said 
each data line, In the scanning-line 
driving means which is the drive circuit 
of the electro-optic device which has the 
pixel electrode connected to said 
transistor, and makes sequential 
selection of said scanning line, and the 
period when said scanning line was 
chosen The block driving means which 
makes sequential selection of the block 
which packed said data line two or more 
[ every ], A picture signal supply means to 
supply a picture signal to two or more 



data lines belonging to the selected block, 
Before a picture signal is supplied to the 
data line belonging to said block, while 
charging the data line of the 
predetermined number belonging to the 
block concerned with the 1st precharge 
potential It is characterized by providing 
a precharge means to charge the data 
lines other than the data line of said 
predetermined number of the block 
concerned with the 2nd different 
precharge potential from said 1st 
precharge signal line. 
[0033] As mentioned above, while the 
data line of the predetermined number 
belonging to a block is charged with the 
1st precharge potential, since it charges 
with the 2nd different precharge 
potential from said 1st precharge signal 
line, the data lines other than the data 
line of said predetermined number of the 
block concerned can stop brightness 
nonuniformity ^by>- charging - different s 
precharge potential to the data line with, 
which brightness nonuniformity tends to 
happen. 

[0034] The transistor by which this 
invention was connected to two or more 
scanning lines, two or more data lines, 
and said each scanning line and said each 
data line, In the scanning-line driving 
means which is the drive circuit of the 
electro-optic device which has the pixel 
electrode connected to the transistor, and 
makes sequential selection of said 
scanning line, and the period when said 
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scanning line was chosen The block 
driving means which makes sequential 
selection of the block which packed said 
data line two or more [ every ], A picture 
signal supply means to supply a picture 
signal to two or more data lines belonging 
to the selected block, Before a block is 
chosen, while charging the data lines 
other than the data line located in the 
end of the block concerned at the 1st 
precharge potential It is characterized by 
providing a precharge means to charge 
the data line located in the end of the 
block concerned at the 2nd different 
precharge potential from said 1st 
precharge potential. 

[0035] If the potential of the data line 
belonging to a different block and the 
data line especially located in the end of a 
block changes to the potential of the 
picture signal with which the data line 
located in the other end of a contiguity 
block - ; was- •■ sampled ^ from - - precharge 
potential, it will change from original 
write-in potential by the transition, and 
this will cause brightness nonuniformity 
in a block boundary line. 
[0036] On the other hand, since according 
to this invention it is precharged at 
potential different, respectively before 
writing in the data line belonging to the 
block concerned to the data line located in 
the end of a block, and the other data line, 
the brightness nonuniformity in a block 
boundary line can be stopped. 
[0037] If the selection direction by said 



block driving means is the direction of 
said end here, by seeing from said each 
block said 2nd precharge potential While 
seeing in an absolute value and enlarging 
rather than said 1st precharge potential, 
if it is not the direction of said end, by the 
selection direction by said block driving 
means seeing from said each block If it 
sees in an absolute value and is made 
smaller than said 1st precharge potential, 
since the above-mentioned fluctuation 
will become small, said 2nd precharge 
potential becomes possible [ stopping the 
brightness nonuniformity in a block 
boundary line ]. 

[0038] Moreover, although the 
configuration which bundles up, 
respectively and is connected before 
selection of said the block of each, and the 
configuration connected for every block in 
the timing which preceded only 
predetermined time amount rather than 
selection -of a block can be considered,; 
said precharge means is more 
advantageous [ the former configuration ], 
if it carries out from a viewpoint of 
simplification. 

[0039] Furthermore, in this invention, it 
is desirable to reverse periodically the 
polarity of said 1st and 2nd precharge 
potentials, respectively. It enables this to 
prevent that a dc component is impressed 
to each pixel. 

[0040] By the way, as for said precharge 
means, in this invention, it is desirable to 
consist of the 1st connection component 
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which connects to the 1st precharge 
potential the data lines other than the 
data line located in the end of said block, 
and the 2nd connection component which 
connects to said 2nd precharge potential 
the data line located in the end of said 
block. 

[0041] Furthermore, as for said 1st and 
2nd connection components, it is 
desirable that it is the thin film 
transistor formed on the same substrate. 
Since integration of each circuit becomes 
easy by this, lowcost-ifcing, 
space- saving- ization, etc. will be attained. 
[0042] Moreover, the transistor connected 
to the scanning line, two or more data 
lines, and two or more of said each 
scanning line and said each data line if it 
was in this invention, In the 
scanning-line drive circuit which is a 
drive circuit of the electro-optic device 
which has the pixel electrode connected 
v to -the -transistor; and- makes: sequential 
selection of said scanning line, and the 
period when said scanning line was 
chosen The shift register circuit which 
makes sequential selection of the block 
which packed said data line two or more 
[ every ], The sampling circuit which 
samples and supplies a picture signal to 
two or more data lines belonging to the 
selected block, Before a block is chosen, 
while charging the data lines other than 
the data line located in the end of the 
block concerned at the 1st precharge 
potential It is characterized by providing 



the precharge circuit which charges the 
data line located in the end of the block 
concerned at the 2nd different precharge 
potential from said 1st precharge 
potential. 

[0043] Furthermore, the electronic 
equipment which is characterized by the 
electro-optic device concerning this 
invention displaying by the 
above-mentioned drive circuit, and is 
built over this invention is characterized 
by using the above-mentioned 
electro-optic device for a display. 
[0044] 

[Embodiment of the Invention] Hereafter, 
the operation gestalt of this invention is 
explained with reference to a drawing. 
[0045] <Liquid crystal display> The 
liquid crystal display of the active-matrix 
mold concerning the 1st operation gestalt 
is first explained as an example of an 
electro -optic device. Drawing 1 is the 
block diagram- showing-thi& whole liquid 
crystal display configuration. If shown in 
the liquid crystal display concerning this 
operation gestalt, in order to cancel the 
above-mentioned brightness 
nonuniformity, in the timing directed by 
the timing circuit 200, it is different from 
the conventional example shown in 
drawing 7 in the point of having the 
precharge signal supply circuits 410 and 
420 which invert the precharge signals 
NRSl and NRS2, and are supplied to a 
liquid crystal display 100. 
[0046] Furthermore, if shown in a liquid 
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crystal display 100, it replaces with what 
is shown in drawing 8 as a precharge 
circuit 160, and what is shown in drawing 
2 is used. 

[0047] As shown in drawing 2 , the 
precharge circuit 160 is equipped with 
the switches 161 and 162 which consist of 
TFT every data line 114 in the other end 
of each data line 114, and is formed on 
the above-mentioned component 
substrate of the same process as TFT116 
which drives the pixel electrode 118. If it 
explains taking the case of block Bl, here 
each five drain electrodes (or source 
electrode) of a switch 161 While it 
connects with the data lines 111a- 114e, 
respectively and each source electrode (or 
drain electrode) is connected to the 
precharge signal line NRSl The drain 
electrode (or source electrode) of a switch 
162 is connected to 114f of data lines, and 
the source electrode {or drain electrode) is 
connected' to the precharge- signal line 
NRS2. In drawing among the data lines 
114a ll4f in each blocks Bl-Bn namely, 
about the data lines 114a- 114e While 
connecting with the precharge signal line 
NRSl through the switch 161, 
respectively About 114f of data lines 
located in the right end section of a block 
among the data lines 114a- 114f in each 
blocks Bl-Bn, it connects with the 
precharge signal line NRS2 through the 
switch 162, respectively. 
[0048] And each gate electrode of 
switches 161 and 162 is connected to the 



signal line with which the precharge 
driving signal NRG is supplied, 
respectively. Therefore, when the 
precharge driving signal NRG serves as 
"H" level, the data lines 114a- 114e of each 
blocks Bl-Bn will be precharged at the 
potential of the precharge signal NRSl, 
and 114f of data lines of each blocks 
Bl-Bn will be precharged at the potential 
of the precharge signal NRS2, 
respectively. 

[0049] Next, the actuation in this liquid 
crystal display is explained. Drawing 3 is 
a timing chart for explaining actuation of 
each part, and corresponds to drawing 9 
explained by the Prior art; As shown in 
drawing 3 , the potential of the precharge 
signal NRSl sees in an absolute value 
and is smaller than the potential of the 
precharge signal NRS2, and those level 
will be the level equivalent to 
abbreviation black, if it says by the 
normaUy white mode . -Moreover, by being 
supplied by the precharge. signal supply 
circuits 410 and 420 in drawing 1 , 
respectively, the polarity synchronizes 
with picture signals VID1-VID6 
( drawing 3 shows only VIDl and VID6) 
by the timing circuit 200, and the 
precharge signals NRSl and NRS2 are 
set as the polarity of picture signals 
VID1-VID6, and the same polarity, and 
polarity reversals are carried out for 
every scanning line. 

[0050] Now, it sets to drawing 3 . If it 
results in the timing til by the side of a 
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positive electrode, the precharge driving 
signal NRG will serve as "H" level. For 
this reason, since all the switches 161 
and 162 serve as ON, 114f of data lines of 
Blocks Bl-Bn is precharged for the data 
lines 114a- 114e of each blocks Bl-Bn 
through a switch 162 at the potential of 
the precharge signal NRS2 at the 
potential of the precharge signal NRSl 
through a switch 161, respectively. Then, 
although the precharge driving signal 
NRG serves as M L" level, all the data lines 
maintain precharge potential by the 
capacity component. 

[0051] Next, if it results in timing tl2, the 
sampling signal SI will start on "H" level. 
For this reason, if it is in 114f of data 
lines of block Bl, since a picture signal 
VID6 is sampled by the switch 131, the 
potential which is 114f of data lines turns 
into potential equivalent to a picture 
signal VID6 from the potential of the 
precharge -signal NRS2^which was being 
maintained till then, and is written in the 
pixel concerned by TFT116 of the 
scanning line with which this is chosen in 
this time. Then, the sampling signal Si 
falls to "L" level. 

[0052] Furthermore, if it is in data-line 
114a of block B-2 in order that the 
sampling signal S2 may start on "H" level 
when it results in timing tl3, a picture 
signal VIDl is sampled by the switch 131. 
For this reason, the potential of data-line 
114a of block B-2 changes from the 
potential of the precharge signal NRSl 



which was being maintained till then to 
the potential of the sampled picture 
signal VIDl. This is written in the pixel 
concerned by TFT 116 of the scanning line 
chosen in this time. 

[0053] Here, about 114f (that is, block B-2 
is adjoined) of data lines located in the 
right end section among the data lines 
belonging to block Bl, since it has 
combined with data-line 114a of block B-2 
in capacity, if the potential of data-line 
114a of block B-2 changes to the potential 
of the picture signal VIDl sampled from 
the potential of the precharge signal 
NRS2, potential will be changed in 
response to the effect of the transition. 
However, since the potential of the 
precharge signal NRS 1 sees in an 
absolute value and is smaller than the 
potential of the precharge signal NRS2, 
the effect by transition from the potential 
of the precharge signal NRSl to the 
potential of- a pict^e^>signalV:-VID-l- is 1 - - - - 
suppressed : few . as compared with the 
case where it changes from the potential 
of the precharge signal NRS 2 to the 
potential of a picture signal VIDl. 
Therefore, since the amount of transition 
is small even if the potential of data-line 
114a of block B-2 changes, the potential 
of 114f of data lines of block Bl will 
maintain the potential near original 
write-in potential, without the hardly 
being influenced. To the timing t21, t22, 
and t23 by the side of a negative electrode, 
since the same actuation as the timing 
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til, tl2, and tl3 by the side of a positive 
electrode is performed, the same is said of 
a negative -electrode side, and it is the 
same about other scanning lines [ Bn(s) / 
other / block B-2-] in the selection 
scanning line further at present. 
[0054] Thus, since 114f of data lines 
located in the right end section of each 
blocks Bl-Bn maintains the potential 
near original write-in potential, 
generating of the brightness 
nonuniformity in the boundary line of 
each blocks Bl-Bn will be suppressed. 
[0055] Next, the potential of the 
precharge signals NRSl and NES2 is 
examined. As mentioned above, although 
the potential of 114f of data lines located 
in the right end section of a certain block 
is changed by potential transition of 
data-line 114a which adjoins it, and 
data-line 114a located in the other end of 
a contiguity block if it puts in another 
way;^4t^depends---'for----the- : -"amoiuit of 
fluctuation on the amount of potential 
transition of data- line 114a with joint 
capacity with data-line 114a the 2nd the 
1st. Among these, it can be considered 
that the joint capacity with the data line 
114 is fixed at the time of actuation. 
Moreover, the amount of potential 
transition of data-line 114a is the 
difference of the potential of the pulley 
charge signal NRSl, and the potential of 
a picture signal VTD1. Here, when the 
potential of the precharge signal NRSl is 
fixed in a forward negative electrode, 



respectively, it will depend for the 
amount of fluctuation in 11 4f of data lines 
only on the picture signal VID1 which 
should be supplied to the contiguous- data 
line 114a. 

[0056] For this reason, ideally, the 
potential of the precharge signal NRS2 
for making small the amount of 
fluctuation in 114f of data lines should be 
set up according to the picture signal 
VID1 which should be supplied to that 
contiguous- data line 114a. 
[0057] However, since precharge is 
performed to the timing preceded rather 
than the sampling of a picture signal, in 
order to set up the potential of the 
precharge signal NRS2 according to a 
picture signal VID1 It is based on the 
picture signal VIDl which should be 
supplied to data-line 114a which adjoins 
a certain block. After determining the 
potential of the precharge signal NRS2 
which should be : supplied to the block, it - «*- 
becomes the configuration which samples 
the picture signal VIDl used as the 
foundation of the decision in the block 
which adjoins the block. For this reason, 
the real-time display based on the 
supplied picture signals VID1-VID6 
cannot be performed, after it determines 
the potential of the precharge signal 
NRS2 based on a picture signal VIDl, to 
an actual sampling, it is necessary to 
buffer picture signals VID1-VID6 in a 
certain form, and a configuration 
complicates it. 
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[0058] Therefore, if the brightness 
rionuniformity generated on the 
boundary line of each blocks Bl-Bn is 
only stopped, when writing in the 
potential of the picture signal equivalent 
to gray (halftone), if the potential of the 
precharge signal NRS2 is defined to the 
potential of the precharge signal NRSl so 
that the potential fluctuation by the 
potential transition may decrease most, it 
will be thought that it is enough, however, 
this invention setting - the above it 
is not the meaning which eliminates the 
case of being ideal. 

[0059] By the way, if it is in the 
above-mentioned operation, gestalt, as 

shown in dr a win g 4 (a) Although 

considered as the configuration which 
connects to the precharge signal line 
NRS2 only 114f of data lines located in 
the right end section of each blocks Bl-Bn 
through a switch 162, and connects other 
■ ."data-^lines-^l'Ma^ll^'^to -the- precharge 
signal line NRSl through a switch 161 
Contrary to this, as shown in drawing 4 
(c), it is good also as a configuration 
which connects to the precharge signal 
line NRS2 only data-line 114a located in 
the left end section, and connects other 
data lines 114b- 114f to the precharge 
signal line NRSl. Namely, what is 
necessary is just to consider as the 
configuration which precharge s the data 
lines 114a or 114f located in right-and-left 
any 1 edge of each block with different 
potential from other data lines. However, 



it is necessary to see the potential of the 
precharge signal NRSl in an absolute 
value rather than the potential of 
precharge NRS2, and to enlarge it, or to 
replace it with this configuration. 
[0060] This means that it is not necessary 
to restrict the selection direction of each 
blocks Bl-Bn to an one direction in the 
above-mentioned operation gestalt again. 
That is, if it was in explanation of the 
above-mentioned example, block Bl, 
B-2, the case where it chose rightward 
like Bn were taken for the example, but 
as shown in drawing 4 (b) or drawing 4 
(d), even when choosing leftward like 
blocks Bn, B (n-l), .., Bl on the contrary, 
it means ending with the same 
configuration as this. However, it is 
necessary to make reverse size relation of 
the potential in the precharge signals 
NRSl and NRS2 with the configuration 
made into drawing 4 (b) or drawing 4 (d) 
to the configuration "shown in drawing 4v . 
(a) or drawing 4 (c). respectively. 
[0061] If the block selection direction is a 
direction in which the data line 
precharged by the precharge signal NRS2, 
in view of each block is located, namely, 
the potential of the precharge signal NRS 
If it is not the direction in which the data 
line which looks at in an absolute value 
and is enlarged, and by which the block 
selection direction is precharged on the 
contrary by the precharge signal NRS 2 
rather than the potential of the precharge 
signal NRSl, in view of each block is 
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located What is necessary is to see the 
potential of the precharge signal NRS2 in 
an absolute value, and just to make it 
smaller than the potential of the 
precharge signal NRSl. For example, if it 
says in the example shown in drawing 4 
(b), the direction in which the data line 
precharged by the precharge signal NRS2 
is located will be the right, in view of each 
block, and this will not be the block 
selection direction and this direction 
which are the left. For this reason, rather 
than the potential of the precharge signal 
NRSl, the potential of the precharge 
signal NRS2 will be seen in an absolute 
value, and will be set up small. 
[0062] In addition, in order to make 
reverse size relation of the potential in 
the precharge signals NRSl and NRS2 in 
this way, the configuration which gives 
change to the amplitude of an output 
signal to the precharge signal supply 
: - circuits 410- and -420^ the configuration 
which replaces and supplies the output 
signal of the precharge signal supply 
circuits 410 and 420 can be considered. 
[0063] Moreover, although the picture 
signals VTD1-VID6 by which 
serial-parallel conversion was carried out 
were sampled, supplied and constituted 
from above-mentioned explanation in six 
phases to the six data lines 114 belonging 
to one selected block at coincidence while 
making sequential selection of each 
blocks Bl-Bn The number of the data 
lines supplied to , the number and 



coincidence of this serial-parallel 
conversion (namely, the number of the 
data lines which constitute one block) is 
not restricted to "6." It is desirable when 
that it is the multiple of 3 simplifies 
control and a circuit from the relation of 
the picture signal of a color consisting of a 
signal concerning three primary colors as 
the number of the data lines impressed to 
the number and coincidence of 
serial-parallel conversion. For this reason, 
you may constitute so that the picture 
signal by which serial -parallel conversion 
of a three phase circuit, serial-parallel 
conversion expansion of 12 phases, 
serial-parallel conversion of 24 phases, 
etc. were carried out [ as opposed to / as 3 
12, 24, etc. / the data line ], and 
juxtaposition supply was carried out in 
the number of the data lines which 
constitutes one block may be supplied to 
coincidence. 

[0064] Somev of * -example & which used for 
electronic . . equipment <electronic 
equipments, next the liquid crystal 
display 100 mentioned above are 
explained. 

[0065] < - that 1 projector > - the 
projector using this liquid crystal display 
as a light valve is explained first. 
Drawing 5 is the top view showing the 
example of a configuration of this 
projector. 

[0066] As shown in this drawing, the 
lamp unit 1102 which consists of sources 
of the white light, such as a halogen lamp, 
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is formed in the projector 1100 interior. It 
is separated into the three primary colors 
of RGB by the mirror 1106 of four sheets 
and the dichroic mirror 1108 of two 
sheets which have been arranged in a 
light guide 1104, and incidence of the 
incident light injected from this lamp 
unit 1102 is carried out to the liquid 
crystal panels 1110R, 1110B, and 1110G 
as a light valve corresponding to each 
primary color. 

[0067] The configuration of liquid crystal 
panels 1110R, 1110B, and 1110G is 
equivalent to the liquid crystal display 
100 mentioned above, and is driven, 
respectively with the primary signal of R, 
G, and B which are supplied from the 
picture signal processing circuit which is 
not illustrated. Now, incidence of the 
light modulated with these liquid crystal 
panels is carried out to a dichroic prism 
1112 from three directions. In this 
dichroic- prism -11 12, while- the -light of R 
and B is refracted at 90 degrees, the light 
of G goes straight on. Therefore, as a 
result of compounding the image of each 
color, a color picture will be projected on a 
screen etc. through a projector lens 1114. 
[0068] When its attention is paid here 
about the display image by each liquid 
crystal panels 1110R, 1110B, and 1110G, 
it is necessary for the display image by 
liquid crystal panel 1110G to carry out 
right-and-left reversal to the display 
image by liquid crystal panels 1110R and 
1110B. That is, since the block selection 



direction in liquid crystal panel 1110G 
becomes contrary to the block selection 
direction in liquid crystal panels 1110R 
and 1110B, the size relation between the 
precharge signals NRS1 and NRS2 
supplied to liquid crystal panel 1110G 
and the precharge signals NRSl and 
NRS2 supplied to liquid crystal panel 
1110G has a reverse relation mutually. 
[0069] In addition, since the light 
corresponding to each primary color of R, 
G, and B carries out incidence to liquid 
crystal panels 1110R, 1110B, and 1110G 
with a dichroic mirror 1108, it is not 
necessary to prepare a color filter in an 
opposite substrate. 

[0070] The example which applied <that 
2:mobile mold computer>, next this liquid 
crystal display to the computer of a 
mobile mold is explained. Drawing 6 is 
the front view showing the configuration 
of this computer. In drawing, the 
computer :d200; consists of --the^ body,: 
section 1204 equipped with the keyboard 
1202, and a liquid crystal display 1206. 
This liquid crystal display 1206 is 
constituted by adding a back light to the 
tooth back of the liquid crystal display 
100 described previously. 
[0071] In addition, ****** equipped with 
the video tape recorder of a liquid crystal 
television, and a viewfinder mold and a 
monitor direct viewing type, the car 
navigation equipment, the pager, the 
electronic notebook, the calculator, the 
word processor, the workstation, the 
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cellular phone, the TV phone, POS 
terminal, and touch panel other than 
electronic equipment which were 
explained with reference to drawing 5 
and drawing 6 etc. is mentioned. And it 
cannot be overemphasized that can apply 
to these various electronic equipment 
concerning this invention. 
[0072] Furthermore, it is applicable also 
to the indicating equipment which can 
apply to the passive mold liquid crystal 
using the thing using [ although it took 
for the example of that for which this 
invention used TFT as an active matrix 
liquid crystal indicating equipment and 
being explained, are not restricted to this, 
but ] TFD (Thin Film Diode: thin-film 
diode) as a switching element, and STN 
LCD etc., and is not further restricted to 
a liquid crystal display, but displays 
using an electro -luminescence component 
etc. and various kinds of electro-optical 
effects^-' - v>; -•-^ > - vi - — ■. • 

[0073], v ; 

[Effect of the Invention] Since a changed 
part will become small according to this 
invention if it precharges with potential 
which is different, respectively before the 
sampling of the data line which belongs 
to each block to the data line located in 
an end in each block, and the other data 
line as explained above, it becomes 
possible not to be conspicuous and to 
carry out brightness nonuniformity 
generated in the boundary line of a block; 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the block diagram 
showing the whole liquid crystal display 
configuration concerning the operation 
gestalt of this invention. 
[Drawing 2l It is the block diagram 
showing the electric configuration of the 
liquid crystal display in this liquid crystal 
display. 

[Drawing 31 It is the timing chart which 
shows actuation of this liquid crystal 
display. 

fDrawing 41 (a) - (d) is drawing showing 
the size relation of the precharge NRSl 
and NRS2 in class doubling with the 
selection direction of a block, and the 
data line located in a block end, 
respectively. 

[Drawing 5l It is the sectional view 
showing the configuration of an example 
slack liquid -. crystal- - projector, of the 
electronic equipment which applied this 
liquid crystal display. 
[Drawing 61 It is the front view showing 
the configuration of an example slack 
personal computer of the electronic 
equipment which applied this liquid 
crystal display. 

fDrawing 71 It is the block diagram 
showing the conventional liquid crystal 
display whole configuration. 
[Drawing 81 It is the block diagram 
showing the electric configuration of the 
liquid crystal display in the conventional 
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liquid crystal display. 

[Drawing 9l It is the timing chart which 

shows actuation of the conventional 

liquid crystal display. 

[Description of Notations] 

100 .... Liquid crystal display 

112 .... Scanning line 

114a- 114f .... Data line 

116 .... TFT 

118 .... Pixel electrode 

120 .... Scanning-line drive circuit 

130 .... Sampling circuit 

140 .... Shift register circuit 

160 .... Precharge circuit 

161 .... Switch (1st connection component) 

162 Switch (2nd connection 

component) 
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5 5? y - 5>*B t «r ^ffi-r 5 C t «r ffflfc r 5 «ft 

BB«**r«»-*-SBB«##B*»i: . 

s/ **i*BK, l^o^o-ffl:fil 
t57-?Wwr-^H«:f 1 ©T'y ^-^Ste 
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2 

olx*) \>&*tmx'fix*:%^~j;. ms&vvtwm^ 

Sg 1 ©T-!) ^^-^m<4J: 9 4>ite*rfflT-M,T/h$^r k 

[tt*3S5] flfrfE^y^-r-i^giii. tfrfe«-:/n * 

ESS, 

[§S#>56] ffifEBl*3J:O:m2C07'y^-Y-v7mtt 

3 E«Wtt«C3t^g©SttlHl8S. 
[5*#g7] WfET'y^-r— ^©11, 

i: frtttt i: 3 IBttro«SC3fe^3£B<OK»lsl 

K. 

IfSjfc'gS] IWEJBl*ij:tMII 2 W- 
SS±lwjgj«$tvfc#K h 7 T-foS £ k £r$#® 

fc-f-5»*3S7|E«om»3t^SIBWffi»leISS. 

[i#9i oi m&*>M&ftk< m&<or-*Mk. 
9 k. m&h7>isxfi\z&ist£tiitmmwmki:&-r 

6««3t^fiwK»i!aIK-e4)o-C. 

-rax-^^^roT-^^srm 1 ^mtt 
^^saiEm 1 <Dyyfr-i?mtiLktt&tezm 2©yy 

SCi: irWB j:i-«««C%meB«>KniB]RS. 

1 1 ] fsjfcjs i~io <ot>-r^i-ts«(75iB 

SbmaSlc i t) B»«rfT 9 c k k til^^fS 
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Bo 

1 2 ] R*^ 1 1 E«<£««3fe^gEfi*3^ 
[00 0 1] 

[0 0 0 2] 

[0 0 0 3] £i\ 0 7 ir«sn*J:5^ «3fc<o«* 

oot, B««»«a0iS3ook. ^y*ir-s*«* 
#y&[nl&84 3 o 

^{elK2 0 0ii x #<re«fl!$ixs*>f (# 

#*0®[E]gg 3 0 0rt»W5Vy7;^7^ 
^»ls]&3 0 2«l, — S5ifc<Dli«fc«-*V I DSrA*i"5 
r*t£Ntg (l3iw^oVNTIiN= 6) (Dm&it^^M 

ttifii"*+^y V^BWfcjsif^T, 

[00 04] • KKIelK 3 04lt KlKdSi^ 

UA*8l£;ftfclB4fc«»v I D 1 -VID6i 
u«M^fioo' fc#l&r6t>a>-e*>6. ft 

ias£-cje«>e>*u ^©gfiasii, lTk^sfflM* 

[0 0 0 5] *fc, ^yft-^<lf«l&|E]K4 3 0 
fi. 5 >-^Ih3K2 0 OK J: ■•Jft^SttS^^ $ 

[000 6] ioo' ico^TtfcW 

[0 0 0 7] C(05*>> SHF-StEfcfco-Ctt, H8l:*3 



(3) #§8 2000-221476 
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T% 1 4 6 U^o y?it£ 

OGES-b, HHttft^-*ft£JttOT««*ti:f*« *«> 
114,!: lt^\ W^Ot*—* 

*:<Dft^& I14a-I14fi: IT^t: 

10 [0 0 0 8] ^tt, rtte>o**Jl*i l 2 i^— 
1 1 4i:^S^Ii^^Tli, y^^m^-t L 
T> 0S;itf* h^^** (Thin Film Transist 

ar:»T* TTFTJ fc 

tDSU 2l^g^5-^ TFT116^y-^ 
1 4^JjMfc**t6fci:tlc. TFT1 
1 6 <D K l"f ^««d5iS*«ai 1 8IC«**jh/C^ 

ft£KJ:o-C«J«S*i/t\ £&Kl 1 2 <by^-^^l 1 

ft** ft*3. ^wsa^fia*** (H^«») &&mm 

[0 0 0 9] jfeSIMMblellg 1 2 o te, iT-SK 

Ji^JgJSfcStt. ^>-^!hI8&2 o 0frt>(D*vy*fe 

£*ki 1 2i!i»bTW*a*-r«t^"e*>*. fume 
«aE*unttisiK i 2 o tt, M*3£»iKo**o^tt 

30 iOTOSK^.P y ^iS^C L Y.INVteU*i*SoT»nfc 
ill2 MKHRt-HQ-etS.- 

[ooio] -usu f*x^y v^ihiki 3 o»i. f-v:/ 

y i/Vm<0^ yfl3 1 Sr*^— *m 114 CI- 
*5ivt\ #r-^Sl 1 4felcf ^5t>^T^5o 
X-f $/^l 3 11*. WC<»T-**±lC*j«**tfcTF 

T a* 6 ft 9* i3ioy-^iii:ii M 

ftft^V I D 1 —V I D 6 §*VC^S« * tt, 

^o^B lOf- ^iSl 14a-114 f {C^^^tt 

40 fc6i^^f i3ioy-hsan ty/y^ 

<7>T-**|1 1 4 a — 1 1 4 f ^«aSixfc6fil^^>f 
7fl3 1^-htSll f^9ymS2#ft 

Ot-^ 114a~114f (^SKS^fc 6 8^7^ 

yfl3 1^-H»l f^yy^fitsn^* 

&m^v I D l—v I D6Sr^ojx^ttl:fy^y 
so -r-sfcaixoft^-efc-s. 
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[0 0 11] *fc, */7 Y 1/^^081 4 0fi x 

^-s i-Sn£MS&tiW1-6t>OT*fo5 0 > 
^ h 4 0(1 7K¥^^Ffl^S^I-^ 

[0 0 12] C^cfc5&«/£l-*s^T. -^^y^^ff 

114a-114f ICli, -ttt-Ptbjiiftfll-g-V I 
D 1 ~-V I D 6 l/Jf cftiTx w*t<b<DjIi&{f 

^vidi-vid6 &W$&<omiRj&&WzistfZ> 6 

[0013] u-^y isym-zs 2&mt)£tb 

1 4 a — 1 1 4 f Kte. -tn-P*biB«fB*V I D 1 —V 
I D 6 asf-^y rttiboili^l-^v 1 D 1 

1 d 6 &*o>f$&<DWfci&i&iiz.#tt& 6 m<omm 
[0014] ^TOSi:ut, ir^y yms3, 

S4, , Sn&mfcmt)£tlZ>h, 7w?B3, 

B4, , BnClte6*(DT-^il 14a-l 

1 4 f fctt, **t^h,lHfe<E#V IDl-VID6^f 
V^y CLiX t>.©Bl««-S-Y I D 1 ~V I D 6 30 

dS3BR*ttT, ^oy^Bl-Bnl:i3V>tlRl»i*§ 

[0015] roffitjs-cfi, iJ-^y y»i 3 

OteliStt**^ >^1 3 1 S:BB»fi|»i-S*>7 h l/'^ . 
^@Bl4 0<oSft^ #9 f -^»*rjftlW*-eK«ii-S 

[0 0 16] ±IE*^glC^^T^. 
»114tt^Mtt5fc^ ^7fl3 1l:i 
o-Ci^^^y ^^Sttfcffiffefi-^V I D 1 —V I D 6 £ 

tfti 1 6\z*<>xmm\z.&£j&t*<D\z3f-rzftm* 

K160' te, 165 ££7 — 114 
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y^l 6 5«:rac<|R^StE±i-«*S*tfcTF 

^-^i 1 4^«astt, ^<Dy-*@$ (sfciiK 
v>*. i6 5©y-Mffiii ^y^ 

#-Cfe5 0 C10fc£u ^-r-^Sil 1 4f* x ^fr^-f 
1 6 S^^L-C^y^^-v^ff^NRSCOSffi^^y 

^.S*bfc«, 7fl3 1 o^v^y 

ioTM^ff-^-V I D 1— V I D6^)S{4l:®^i-5o 
L^ot, BttfitV I D 1 - V I D 6 SftlliSf 

[0 0 17] 

B'l n t*5^T«fiA7^ #C fMflU 

oU>T, ^n^B l*5<t^B2(C*g U i8M'<* — 

W^oTRWi"*. £tf>»§\ ^n>^BlCIt5 
7-^1^) 5 n B 2 l:Pgt^7-^i 1 1 4 
f K{fci&£;ft5^#®«{g^V I D6 7* *y?B2 

l:It57-^»o5.t>^p B l l:Sgt,67-^ 

j^l 14al:«^^ISfItVIDl^lt * 
C K««*V I D 1 — V I D 6 (i x *¥»iRfflri(lfc*3 

[0018] ^fc. H9l^-Tift««fi. ^y-^-^- 
v^ff-^NRS^m^^. 7 — ^1 1 4^BliD*tb5Bl 
^{f -^-V I D 1 ~ V I D 6 (13 9 V I D 1 , VI 

[0 0 1 9] H9(^-J-»?g«|C*>oTfi. >^y^-y- 

— a^y^-r— ^i-sfc«>. y— ey h^e- K-c 

[0 0 2 0] ST. 09^t^T jEmW<D*-< 
tlll:S6^. ^y^-^KttfS-S-NRGjfts THJ 
U^/Ui:/^6p Z<Dtcifr, t^t^)^^5/f 16 5» 
>^^5fc^. t-<t^7-^fill4(^^^f 16 

5 *^Lr^y f t-^fitNR s^itti:^y f 
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[0 0 2 1] S >^ t 1 2\zmzt. -tisy 

yy^fStSl^ THJ i^/Mc:fc*>Jh#<5o 

B 1 Of-!?^l 1 4 f ICfcoTtt. 
s^i 3 lirJzoTlitefl^v I D6a*i^:/y 
tlZtzlb^ T 5 — **ll 1 4 f COmflCtt, **t*"Clt»L 

S*LfcIB««*V I D 6 fc«3-r*«flfcifc«K Ztl& 
m^fet^io^TjS^^^TV>-5^^cDTFT 1 161: 

[0 0 2 2] £ <bC ^ ^V^t 1 3IC£'5 2:. f"^ 
ay^B 2(7)^—^/^1 1 4 alrfcotll 1 

3 i iiiotiftdtv i d lfr^^yy i/?£tiz 0 

TFT 1 l : 6l£j:oT3tt®*fc»#»SiX'5. 
[0 0 2 3] IHI^U Zfm y# b 1 KJli-S^-* 

g^UTI/^^^x ^cr y^B 2<Dx-*j® 1 1 4 a <D 
WSL»^9 ^-T — ^tttNRSd^IMf'V I D 1 CO 

[0 0 2 4] Ufc^oX> ^ o B 1 69^— *i&l 1 

tO^^^y^t 21, t22. t2 3l:ol>T^ £ 
bl:, m^^tRj^lE^I^^V^Tte^^cr -/^B 2~ 
Bn-liloKt, l£1Z. fe<D7E&m*miR Lfc#^ 

[0 0 2 5] rtLlC^f UT. ^^ibMteftfeO'r — 

*/&l 14a-114e l£oV>Tf:J\ 
o^-^j^l l 4 a^«fl«»^J:-5««S:Sft*v^ 

[0 0 2 6] iot, i--<TOlj^lw^LTf^— 
^£L<£5 fcUtt, fc5^Dy^(07-^114 
f lc«R*ixfcB»^»*i:, *tiSkWr-*mi 1 

4 a-i l 4 elc»«Stufeiii*o«|ft4:lwSSds^i:-5 
<£>"C\ fg», y ^ B 1 - B n (Oftl iri3l>T»fi 
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[0027] z<D£o*mmj*7te. 
10 fc*<-rsaft^*-e»JB-r-5r^dst?#*t^u ^y 

*W^ffiJHH-Ctt*>5a^ itflf # » *D $ tu 5 c 1 1 w 
[00 2 8] ±*LfcWfc**T*S*Lfc 

[0 0 2 9] 

[0 0 3 0] -^(r. a*(Ox-^ilftli®*«r*UT5 

[0 0 3 1] CttJC^L. *&W\Z£ti& ffim&<Dy* 
-^l»«r*10^y^ir-^«*»^S«i-*--*. ^ 

k/p **<Dm&mi£&<o i r-*mskft<Dy'-*mi*m 

E»l(0^y^ir-^«*«4:fi»*S*2«>^y^-r 
50 -^Ifj»i:ftat5^ftv , ®SA7^i-^ftN 
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[0 0 3 2] *J8Wtt. M(Of-^ 
«t50fe*^r^»«:J|5i.©^yft-^ttt-e* 

x-^^fin i *>:/y 

[0034] *»M«±, m&vM&mkm&KDT-fm 

[0 0 3 5] ^&<5:/n y^lCjR-rs^—^KI, #1-. 
[0 0 3 6] cjucttu *3BWfcJ:*tff* 7*y?<D 

[0037] wre^djy^Ktt^ai^J:**^ 
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tf. striae 2 o^y^^-^«<4^ frtasi^^y^ 
[0038] tHE^y^* atrial 

[0 0 3 9] *»W^*3^T*4. ffiKJSlisJ: 

[0 0 4 0] k^?>T\ *»9lfc*5V*T\ fltrK^y^-* 

^o^-^^^® i ?>-/y ^«fit^»«-rs» i 
zmmm 2 <& ^ y -r - $*«tfcfcsa*i- 5 is 2 ^s^* 

[0 0 4 1] Se>^, SMESBl*5J:0 5 SB2^SS«»*^ 

30 [0 0 4 2] *»W^fcoXI4c 1fi»0*3S«l 

*«l^*t«>fe^ciy^SrW*3B«i-5v'7 h fit** 

40 ^-^Wift^T-^^^^T-^i^I 1 <o^y 

gi-^^-^^^WfB^ 1 o^y 

k ZMrffiTZZk Z&Wtk UTt>5o 
[00 4 3] £<bK. 

[0 0 4 4] 

50 I»W^H«6o»ffi] £ATx *5SWwHJ6Jgffi^o^r 
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[004 5] <.«4**«>4f, ®«3t^3SS^- 
^^0«S^^@^o^TtJ£^i-6 0 0111 w<7)?g 

r s 2 zmatRm u r»s«^3$fi ioo tc^-r * ^ 

y^ir— ^«*»»IslK4 1 0. 4 2 Oj&MHA&ftS/R 
[0 0 4 6] «S$^Sf lOOCfcotll 

^yft-«i6 0iix, 08i^sn5t)(oi: 

[004 7] m2\-^£tiZ£y\-. ^Jlft-^EI8 

^-^^i i 4oMi:jo^t^7-^ii i 4m^ 

■ t5fcOT*)9, ®I9R«S1 1 8«rMBrr*TFT 1 
1 6 ^|^-C0^nirx|^J:oT±f5*^S«±lr^^ 
fr6 0 ^.^p^B l«rW-£oTffeWr*btf, 
5|BO^^yf 1 6 lco^KW^Hi (£/cJ:ty — * 

1 i 4 f fcSaa§*u ^oy-^tii (^tiiK^y 

6. t/^t)^ #y p y ^ B 1 ~B n I:i3lt5r-^)i 
114a-114f^H, Bfc&V T'—ZWk 1 1 
4 a — 1 1.4 e ICOJ^.T-WU. ^ttl^tl^ y^zl 6 1 * 

^ u/yft-^iNRs i fcB»s*vcif*5- 

*s .#^n^ Bl-Bn lC*rtjtS^*-#J|-l 14 a ~ 

ii4fo5*>, ^oy^^taaMits^^* 

1 1 4 f irol^Td -t*b-Pix*-f 162 ^r^L 
T> ^y ft-^fif«NRS 2^gJSS^Xt^5 0 
[004 8] -t IT, ^-fj'f 161, 162 O^-^— 

1-Bn^)7-^^1 14a-114 efi^y ^ 
-v?{f^NRS KOmm^. #/P5/?Bl-Bn^)7 
-*igl 1 4 f tt^yft-^NRS 2C0mfi[i-> 

[0 0 4 9] CW«»*^««li*5*t5«lWco 

*ft&Lfcfctf>-e*>5 0 0 3 £ 9 fd, 7"y^^ 

-S^tNRSl^ttttt, ^yft-^fitNRS2 

/hi y-^y*!7-r h*— Kx^;ttf»i&fiwssi- 
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S^tfei, >^y^^-^fS#NRS 1, N 

rs2h ^n-eixsi^io^^^y^-r-^i^ttj^ 

084 1 0, 4 2 0fCj:oT«i^^tu, * 
W ^ V^[HlK2 0 0lwJ:oT®j{fe^^-V I D 1— V I D 
6 ®3m VI DK VID6fcft^tt^5) 

fcrajnu m&m-^v id i-^v id 6<om& km— m 

[0 0 5 0] eft, 0 3tC:fc3^T jE^iUlO^-f ^ 
t 1 ltwS^i:, ^y^-^«»(B-9-NRGds Thj 
10 Is^/lsbteZo ZCDtcV), t-<T^>f^fl6 1, 1 
6 2^r/t^5^^ #yP7^Bl-Bn07-i? 
HlUa-114 eli*^ yfl6 1 ^Lt^yf 
ir-^NRSlOifl:!:, ^P^^B1-Bn^7 
-*«ll 1 4 f s/^1 6 2^u^yft-^ 

[00 5 1] ^^f^y^ti 2lcS<5£, U-:^ 
20 yy^si^ thj i"</Hcjfct>_hj&ss 0 £<ofc 

yp^^Bl^)7-^j8l 14 f |:$)oTlt 
S^l 3 1 l^XoXmi&m^V I DG^fy/y 

tiztzfr, x-**ai i 4 foifflt -t*L*-e*H*u 
R*ttTv^*ft*ioTFT 1 1 6 i^x^x^mmm^ 

[0 0 5 2] £<bi^ ^^;>^tl 3Cl^5<t, 
30 ^y ^^ft-^-S 2d*- THJ l^/W^^JiJ^fctf),.:/ 
Py^B2^)7-^114a|:fcoTlt *^5^1 

3 l «£J:oT«MI#v-i-d l »-9->^V istfZtlZi •- 

^(Dtzfr^ B 2 07-^« 114a (Dittll 

*rft*-?IS#LT^fc:/y ft-^fifNR S 1 *>«flfc 

a><b, t y^y y^s^Mfit v i d i ^ttt* -c 

(DTFT1 16iaoT^W^ft^^ 0 
[0 0 5 3] r^T% 7*y*Bl\cmTZ>y*-*m<0 

*«sp(^a-re (i-**?t>, :/n^B2K$i 

40 T-^Jil 14 f(COl>TI^ ^n«y^B2<D 

7*— *Sll 14a ^^S^I^^UXl^fc^, :/n 5/ 
^B2GD-7*— *j&l 1 4 a (OmJSit^]) — v^ff 

r s 2 tomsLfrh+^y isif£in,itmtofe*!rv i d i 

<Dm$Litxm&'tz>t. *<D&&<o&m$:S:t'txm{<Ltf 
^a-r^o l*»u /yft-^fitNRsi^ttt 

tt, 7 p y^-r-^«#NRS2<o*ttJ:9tlft»ll-t?* 
T/h^^OX-, f NR S 1 ©Bffi^ti 

ftlltV I D 1 Olffi^T^IC J;5^Sli, ^y^ 
t-WNRS 2 0tttta»feHIte«-J§-V I D KOifi 
50 ^T*^58»-?-5«^tJt«-r5^. ^*<»^.5>ixS. 
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5, ^MO^>f>y^t2U t2 2. t2 3t*li]E [ 0 0 5 9 1 t Z ?>X. ±ieHlfi^ffi^*>oTllx 0 4 

Tt>, ^fe, ffi,^jfelE®l-O^Tt^T$>6 0 -**ll 14a-114e^ *4 y^l 6 1 ^Lt 

[0 0 5 4] i(OJ:5l:, *^ns/^Bl-Bn©*« 10 f t-^fltiNRS 1 Cg^t^Mt Lf:^, 

wi-ffie-r*7*-*;»i ufit *&<D&&mmzfi: ^titnm^. 04 ( c ) &mmz 

*5»tS3W«A9 0J8^»^.?>^Srti:*S. RS2fcffiBiU teco^-*j»l 1 4 b - 1 1 4 f ^ 

[0 0 5 5] ^f^ItNRSl, NRS y f t-^*«lNR S 1 lr««t5i*i Lttft 

P^^O^mBlCflrH-re^-^ttl l 4 fulfill l 4 atfcttl l 4 f Sr. fcOr-ftSkt 

p^o«i«|:ttit5f-^«l l 4 a^«iH8i: fcU ^yf t-^fflf NRS loltt 

J:oT»t5ft -to&Ojfirtu Sil:, t*-*SIi Sr. ^y f t-v^NRS 2©lttJ: !? ta^Itat* 

14a^^$t^ ^2!^. f-^114aOl 20 ^<"T5> fc5^fi. A;fr#;t S<&^#£>6 0 

{tim&mk\z&ft-tz> 0 w^5^>x 7-^iii4^ [0060] r^r^ji^fc. ^fa^te^^^r, 

^iRll4a(Diffiifflt yy-ft-^ltNR Sd5*^C<!:Sr«ft-r5o i~**>t>. ±EHlfi«<ottW 

S 1 iOltttlftff f V I D 1 Oitt(OiT*fc5o - ^p^BI, B2, , Bnh^U 

/yft-^flfNRS 1 comttSr^«^*3^ 5 to&^fRjTSRi^ifr&SrWr £ ofcris, citifiR 

T**L-CTb»£i-*i:* f-^iiuf l^itsa 2*1;:, 04 (b)'*fc(4B4 (d) I^^tt5ct 5(31, 

fill, *S>B»T— *»1 1 4 a ^^Bn, B (n~l) , B 1 £^5«fc5l- 

v i d i <Dmm&~rz> ztttez 0 fcfrft xm^-r^m^xh mm?mj$.xfttt z t %n#i 

[0 0 5 6] Z<Dtilt)^ 7*-*mi 1 4 f JCjoltS^K) Ltl/^o fcfcU 04 (b) ^fclii4 (d) \z£tb 

< t5fe«)«)/y f .f - NR.S .2 Ottt 30 5«*-Ctt,..-t^*tBB4-, (-a ) *fcttH4 (c)i^ ... . 

mmmai, *a>m&?*-*iAi i 4 a^wf&r^ stt5««^»UT, ^yf-t-^itNRsi, nr 

[0 0 5 7] L^U ^y^^-^tt. ®«<f^f-^ [00 6 1] rtW, y^3B«*rtl*S, 

^]) i<>>r& r> tjfcfr-ra*-* ^ >?xmrf£tiz><Dx\ ^ *»&*T^y ft-^stNR s 2 -c^y 

^yft-^fifNRs^^itt^ittfifv 1 d 1 \z ti*? t -fimt>mm-rzi7fax3btit£* 79?*— &m 

f&cxmm-rzia*. y*\zm&rtrz> s r—*m tNRs^t&it ^yft-^ffltNRs i©tttJ: 

114a lc^J&-T^<# V I D 1 icX^T. -t t> t*ft*MtT*T*# < U~ SSI:, ^P^^iRSfS] 

O^d y ^ fc**-*--** ^y ^ir — '^fitNR S 2 (DM y t d^^-CT'yft-^ftNR S 2 "C^ 

I D 1 Sr^rO^n ^^^»S-f5^P ^^(Cio^T*^ 40 :/y ^-r — v^f tNR S 2 :/y ^ — >Hf -*§- 

^■y isf-tzmtfLkKZo c<ntc&, mtszthftmrnis nrs loittit) i>»ttmxsLx*£<-ttiii&\t\ 

tV I D 1 - V I D 6llS^5< y 7/^^A^Iit*# 0H;ttf. 04 (b) tt5^X*l^^ y^J^^- 

4V^U ^y -^ir— ^«-»NRS 2 0«ffiSrH««#V v>ff tNR S 2 T^y ^ Stt5x-^l»^ffifii- 

T% IMtV I D 1 - V I D 6 Sr^^b^itv^s, XftXfrZzfu y*mft*fatmjJfaX&te\,\ Z<Dfc 

7TVzsy-tz>zk&&mktev. mf&i>mmt-rz>o ^yft-^NRS2otttn ^y^^-^ 

[0 0 5 8] LfcaSoT. *tC s */D^Bl-Bn ff#NR s i omtt <t IP t*6*Mttt?a"r/h * < K^-r 5 

(^P^il) ^«ai-SSMft«*0«fl[S:##iitf»fr [0 0 6 2] **5, CO J: 5 f-^y ^-Y-^ff#NR S 

l-> ^0©tt»»lcJ:5mfflXStid 5 a i t>^*< J: 9 50 l x NR S 2 ^^it^mffio^c/hgi^SriSlci-^^^ 
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